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[Objective] Borehole, solder embedding work and coating etc of i 
nsulating layer with etching and laser production step which is 
troublesome is designated as sinpleones, it designates that flying 
powder recording equipment where production time is short, uses 
theinexpensive electric field focusing type back surface electrode of 
production cost is offered as object. 

[Constitution] Toner passage 6 which is arranged into specific dire 
ction according to theresolution which it needs administering bun- 
fabrication to position where itcorresponds respectively, it forms 
burr 22. After that, until end of bun 22 which was formed hides, 
thetop surface of electrically conductive thin layer 23 is covered 
with insulator 24. 
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[Oainn(s)] 

[Claim 1] Keeps powder grasping means which, It can provide hole 
which powder which is kept in theaforerrentioned grasping means 
passes head where, Putting between aforementioned head between, 
it is provided inthe position where it opposes with aforementioned 
grasping means, flying powder recording equipment which 
designates that it has insulator which covers 
aforementionedgrasping means side of electrode and aforementioned 
electrode which pull powderwhich is kept in aforementioned 
grasping means where bun was fbrmedto position where it 
corresponds to hole of aforementionedhead which powder passes 
with electric field as feature. 

[Qaim 2] Aforementioned bun flying powder recording equipment 
which is stated in Qaim 1 whichdesignates that it is formed by bun 
fabrication as feature. 
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[Description of the Invention] 
[0001] 
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[Field of Industrial Application] This invention flight doing powder, 
is something regarding flying powder recording equipmentwhich 
records. 

[0002] 

[Prior Art] Controlling fli^it of toner in electromagnetic recently, w 
hile themaniaturization of image-forming equipment is desired, 
without using photosensitive drum or other image bearing body, 
flying powder recording equipmentwhich directly forms image on 
recording paper is expected asthe image-forming equipment of next 
generatioa 

[0003] You explain below concerning conventional flying powder r 
ecording equipment Figure 6 is conceptual constitution diagram of 
conventional flying powder recording equipment, sponge roll 3 in 
order static charge to do developingroIler2and toner, to theinside 
of toner storage tank 1 which stores toner, layer thickness 
regulating blade 4 which arrangesthe toner layer thickness on 
developing roller 2 has, opening 5 in order flight to do thetoner to 
toner storage tank 1 is provided. In addition, toner control head 7 
which has toner passage 6 which controls flight ofthe toner is 
provided in bottom of developing rol ler 2. Through toner control 
head 7, there is a bade surface electrode 8 in position where it 
opposeswith developing roller 2, recording papa- 9 setting is done 
in top surface. 

[0004] Figure 7 is front view which shows constitution of toner con 
trol head 7 ofthe conventional flying powder recording equipment, 
Figure 8 is line A-A cross section of toner control head 7 which is 
shown in theFigure 7 of conventional flying powder recording 
equipment. As for toner control head 7, reference electrode 10, 
control electrode 12 is arranged in matrix state in Figure 7 , Figure 8, 
those we have possessed constitution which insulating is done 
withthe insulator 1 1, toner passage 6 of multiple which penetrates 
all layersaccording to resolution which is needed is arranged 
Figure 9 from developing roller 2 when back surface electrode 8 of 
conventional flying powder recording equipment is flat plate isthe 
figure which shows circumstances of electric force line 13 which 
faces tothe back surface electrode 8. However, it has shown only 
concerning to Figure 9 when toner passage 6 isopened in 
electromagnetic. 

[0005] Like above operation below is explained concerning image-f 
onring equipment whichis formed toner static charge are done 
beforehand in positive or negative by spongp roll 3 . toner with 
state which deposits on developing roller 2 with mirror image force 
orthe magnetic force is transported to openir^ part 5. fligftto 
recording paper 9, imprinting doir^ suitable voltage in reference 
electrode 10, andthe control electrode 12 is controlled by opening 
and closirg toner passage 6 in electromagnetic flight it does toner 
which passes toner passage 6 alongside developing roller 2and 
electric force line which was formed between back surface electrode 
8, deposits in the recording paper 9. inrageisfornrEdbydoingthis 
kind of electromagnetic opening and closing control according to 
the image signal, vis-a-vis each toner passage 6. 
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[0006] But, because with above-mentioned constitution back surfac 
e electrode 8 is flat plate,as shown in Figure 9, because diffusion of 
electric force lire occurs, not onlycausing decrease of resolution, it 
had possessed problem thatbecornes also cause of fogging 

[0007] Inorder to solve thisproblemin flying powder recording me 
thod diameter reduction ofdoing toner passage 6. Or, electric force 
line which from toner passage 6 faces to back surface electrode 
8(recording paper 9) there is a or other methodwhich is concentrated 
on narrow region, but in regard to diameter reductionof toner 
passage 6, as frequency of occurrence of plugging of toner becomes 
highattendant upon diameter reduction of toner passage 6, in retard 
to processing it haspossessed new problem that is restriction in 
diameter reduction of toner passage 6. On one hand, by forming 
protuberance on back surface electrode 8 (Below, electric field 
focusing type back surface electrode it calls), concentrating 
theelectric force line which from toner passage 6 faces to back 
surface electrode 8 on narrow region, itprevents dot blurring etc and 
method which obtains high resolution is shownin Japan 
Unexarrired Patent Publication Hei 4 -329157 disclosure etc. 

[0008] Figure 10 is oblique diagram of electric field focusirgtype ba 
ck surface electrode of conventional flying powder recording 
equipment, as for Figure 1 1 thefront view , as for Figure 12 is line B- 
B cross section of electric field focusing type back surface electrode 
which is shown inthe Figure 1 1 of conventional flying powder 
recording equipment. In Figure lOto Figure 12, as for 14 as for 
electric field focusing type back surface electrode and 1 5 as fbrthe 
antistatic layer and 16 as for insulating property film and 17 as for 
theinsulating property thin layer and 1 8 as for point electrode and 

19 it is a metalli2ation pattern. 

[0009] Below, rranufacturing method of conventional electric field f 
ocusingtype bade surface electrode 14 is explained making use of 
Figure 12 , Figqre 13 (a), Figure 13 (b). First, as shown in Figqre 13 
(a), after forming metallization pattern 1 9 which consistsof copper , 
or sublimed metal film in back surface of insulating property thin 
layer 17 of polyirride or polyester withthe etchirg, from top side 
hole until it reaches to metallization pattern 19, theboreholeisdone 
with laser 20. After that, way it shows in Figure 1 3 (b), as with laser 

20 shown thesolder which in portion which borehole is done 
becomes point electrode 18 inthe pad and Figure 12, insulating 
property film 16 and antistatic layer 15 sequential are coveredin 
surface. By step above, electric field focusing type back surface 
electrode 14 is produced 

[0010] This point electrode 1 8 generating electric field which is stro 
ng in end sharpening^* needle by makii^ electrode and cylinder 
electrode which are done, isthougfrt also method where periphery 
forrre printed dot of thick. When these method are used, it is 
possible to concentrate electric force line onthe portion of point 
electrode 1 8, it is very effective as prevention method of the dot 
blurring 

[0011] 

[Problem to be Solved by the Invention] But with above-mentione 
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d conventional constitution, coating or other of theborehole , 
solder embedding work and insulating layer due to etching and 
laser in orderto produce electric field focusing type back surface 
electrode 1 8 very multiple step has become necessary, it 
hadpossessed problem that processing converts troublesome! y, 
increasesalso production cost. 

[00 1 2] This invention being something which solves above-mentio 
ned conventional problerr\processing being easy, designates that it 
offers flying powder recording equipment which hasthe back surface 
electrode of low production cost as object. 

[0013] 

[Means to Solve the Problems] This invention is something which h 
as electrode where flash was formedto position where it corresponds 
to hole which powder ofthe head passes in order to achieve this 
objective, 

[0014] 

[Work or Operations of the Invention] This invention just forms bun- 
can concentrate electric force line on portionof burr in electrode 
with above-mentioned constitutioa 

[0015] 

[Working Example(s)] Concerning one Working Example of below t 
his invention, while referring to drawingyou explaia As for 
Figure 1 it is a conceptual constitution diagram of flying powder 
recording equipment in one Working Exanple of this invention In 
FigMre 1, because constitution other than electric field focusing 
type back surface electrode 21 is similar tothe conventional flying 
' powder recordiig equipment, granting same symbol, it abbreviates 
detailed explanation developing roller 2, sponge roll 3 and layer 
thickness relating blade 4 have toner for toner storage tank 1 
vWdprovides opening 5 in order flight to do. In bottom opening 
and closing toner passage 6 in electromagnetic, toner control head 
7which controls flight of toner is provided, toner whichpasses 
toner passage 6 arrives in recording paper 9 on electric field 
focusing type back surface electrode 21 . In addition, surface of 
developing roller 2 and between toner control head 7, 
distancebetween toner control head 7 and electric field focusing 
type bade surface electrode 21 surface respective 200|Jm,has 
become the300pm 

[001 6] Also constitution of toner control head 7 being similar to Pri 
or Art Example, as shown inthe Figure 7 , Figure 8, reference 
electrode 10 which designates copper as material^irrilarly it 
consists insulator 1 1 of control electrode 12 and polyirride 
whichdesignate copper as material. As for thickness of each 
electrode, reference electrode 10 17.5 \xm and control electrode 12 
thedistanceof 17.5nm, reference electrode 10 bottomsurface and 
control electrode 12 upper surface being 115 urn, from the reference 
electrode 10 upper surfece and control electrode 12 bottomsurface 
to distance of respective 115 urn it is coveredwith insulator 1 1 . 
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diameter of toner passage 6 with 1 00 |jm is arranged into lattice 
withthe 500 |jm interval. Arrangement of this toner passage 6 
being optional, is good even with zig-zag array etc. 

[00 1 7] Next, obi ique diagram of electric field focusing type back surf 
ace electrode 21 of flying powder recording equipment in one 
Working Exanple of this invention inthe Figure 2, planar view of 
same in Figure 3, line C -C cross section of electric field focirir^ 
type back surface electrode 21 whichis shown in Figure 3 of flyirg 
powder recording equipment in one Working Exanple of this 
invention is shownin Figure 4. In order for burr 22 to be easy to be 
formed as material of the electrically conductive thin layer 23, 
viscosity is high, in addition, copper etc where resistances low is 
suitable. In electrically conductive thin layer 23 of thickness 200 

extent burr 22 of cylinder is formed in theposition where it 
corresponds to toner passage 6 with burr fabricatioa In order to 
make concentration of electric force line higfr, as for diameter of the 
burr 22 one which is made as small as possible is good In addition, 
in upper surface of electrically conductive thin layer 23 for exanple 
polyitride or other insulator 24 is covered forprotecting and leak 
prevention burr 22. according to need and antistatic agent etc on 
that of are laminated in theupper surface. 

[001 8] As for figqre 5 it is a figure which shows circumstances of th 
eelectric force line 25 when electric field focusing type bade surface 
electrode 21 of flyir^ powder recording equipment in one Working 
Example of this invention is used. However, it is shown only 
concerning when toner passage 6 is opened in theelectromagnetic. 

[0019] Like above operation is explained below concerning flyirg 
powder recording equipment whichis formed toner, binder resin of 
for exanple styrene acrylic or polyester, carbon blade of the pigment, 
kneading CCA of electric charge regulator, uses those which add 
silicaas external addition agent. 

[0020] Toner which is accommodated in toner storage tank 1 friction 
al charging is done justbetween developing roller 2 and sponge 
roll 3. surface of developing roller 2 is formed with electrically 
conductive material, toner which the fricti oral charging is done with 
state which deposits in developir^ roller 2 surface with therrirror 
image force for developing roller 2, is conveyed to opening 5 which 
is in toner control head 7 upward directioa Gving suitable 
voltage to developing roller 2 and electric field focusing type back 
surface electrode 21 with this state, changingthe voltage which is 
given to reference electrode 10 and control electrode 12 which 
tonermakes state which flight is done, shows in Figure 7 of the toner 
control head 7 accordingto image sigpal, it controls flight of toner, 
voltage of for example developing roller 2 voltage of 0V and electric 
field focusing type bade surface electrode 21 isdesignatedas- 
1 000 V, when opening toner passage 6 in electromagnetic, when 
therefererce electrode 10 - 600V, closing - 400V and control 
electrode 12, reference electrode 10 - 600Vand control dectrode 
12 are set to -400V 

[0021] Because toner which passes toner passage 6, as shown in Fi 
gure 5, whilethe converging doing also toner, alongside electric 
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force line 25 which isconcentrated on burr 22. arrives in recording 
paper 9, good image which doesnot have dot blurring and fogging 
is acquired. 

[0022] Like above good image which does not have dot blurring an 
d foggir^ with easy process methodby forming burr 22 in electric 
field focusing type back surface electrode 2 1 according to this 
working example, with the burr fabrication , can be acquired. 

[0023] 

[Effects of the Invention] Like above as for this invention, In having 
electrode where burr was formed to position whereit corresponds to 
hole which powder of head passes todepend, As burr just is formed 
it is possible in electrode to concentratethe electric force line on 
portion of burr, processing sinplifies, production timeor it to be 
possible fact that shortening it does, in addition,because expensive 
production equipment does not need, becorring dim of dot can 
beprevented with electrode which in inexpensive is superior in 
mass productivity. 
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[Brief Explanation of the Drawing®] 

[Figure 1] In one Working Example of this invention conceptual con 
stitution diagram of flying powder recording equipment 

[Figure 2] In one Working Example of this invention oblique diagra 
m of electric field focusing type back surface electrode of flying 
powder recording equipment 

[Figure 3] In one Working Example of this invention front view of el 
ectric field focusing type back surface electrode of flyir^j powder 
recording equipment 

[Figure 4] Is shown in Figure 3 of flying powder recording equipme 
nt in one Working Example of this invention HneC -C cross section 
of electric field focusing type bade surface electrode which 

[Figure 5] Circumstances of electric force line when electric field focu 
sing type back surface electrode of flyiqg powder recording 
equipment in one Working Exanple ofthe this invention is used 
were shown figure 

(Figure 6] Conceptual constitution diagram of conventional flying p 
owder recording equipment 

[Figure 7] Constitution of toner control head of conventional flying 
powder recording equipment is shown front view 

[Figure 8] Is shown in Figure 7 of conventional flying powder recor 
ding equipment line A-A cross section of toner control head which 

[Figure 9] Qrcumstances of electric force line when bade surface elec 
trode of conventional flying powder recordir^ equipment is flat 
platewere shown figure 

[Figure 10] Oblique diagram of electric field focusing type back surfa 
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ce electrode of conventional flying powder recordirg equipment 

[Figure 1 1 ] Front view of electric field focusing type back surface ele 
ctrode of conventional flying powder recording equipment 

[Figure 12] Is shown in Figure 1 1 of conventional flying powder rec 
ording equipment line B-B cross section of electric field focusing 
type back surface electrode which 

[Figure 13] (a) in production method of electric field focusing type b 
ack surface electrode of conventional flying powder recording 
eqiri pment, laser borehole process diagram 

As for (b) pad of solder in production method of electric field focusin 
g type back surface electrode of theconventional flying powder 
recording equipment ended state diagram 

[Explanation of Reference Signs in Drawing?] 

1 toner storage tank 

2 developing roller 

3 sponge roll 

4. layer thickness regulating blade 

5 opening 

6 toner passage 

7 toner control head 

9 recording paper 

10 reference electrode 

1 1 insulator 

12 control electrode 

21 electric field focusing type back surface electrode 

22 flash 

23 electrically conductive thin layer 

24 insulator 
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[Figure 3] 
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[Figure 4] 
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[Figure 5] 
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[Figure 8] 




LB 7] 



[Figure 7] 
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[Figure 9] 
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[Figure 10] 




(b) 18 

I7-HZZZZZZTZZZZZZ3 
'^19 



^13] [Figure 13] 



ISTAs ConvertedKokai(trn), Version 1 2 (There may be errors in the above translation. I STA cannot 
be held liable for any detriment fromits use. WWW: http^/www.irllscimce.com Tel:80O430-5727) 



